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Program 227 - Process Controls and Automation

= KeyObjectives
- Advanced process control strategies for flexible operations

- Automationdevelopment/solutions for consistent operationand reduced
operatorburden

- Improvementsin existing process control systems

= DCS management for operational improvements

= Alarm management logic techniques

= Improved actuation techniques to minimize process variability
— Controllability of emerging power systems and low carbon processes
- Optimizationtechniques for plants, unit operations and fleet

= Value to Funders

- Plantdemonstrations with member participation

-~ Ondemandtrainingvia guidance documents and innovative product
delivery

- Novel and emerging control techniques evaluations via EPRI’s Research
Simulator

Improved and integrated process control as well as automation techniques to reduce damage, improve plant

performance, and enable consistent operations during flexible operations.
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Program Value Statement / Tech Transfer Awards

= Steam Temperature Control Strategies for Combined Cycle

Units, 2019 (3002016316)

— Tech transfer award recipient

— MPC successfully deployed on a CC plant with superior
performance to PID

= Process Control Strategies for Low Load Operation, 2019
(3002020541, 3002016325)
— Six controls improvements implemented
- Lower, stable minimum load
— Increased efficiency at minimum loads
— Improved ramp rate from minimum loads

= Increased Automation, 2019 (3002016326)
— Options, approaches, practices
— Readiness index developed

ELECTRIC POWER
RESEARCH INSTITUTE

SUCCESS STORY

PROCESS CONTROL STRATEGIES
REDUCE MINIMUM LOAD OF
COAL-FIRED UNIT

EPRI asisted a utility in implementing process control and automation strategies to achicve
and sustain reductions in the minimurm load of a large-scale coal-fired plant in its fleer. The

strategies will improve the stability and efficiency of the plant’s low-load operations. In turn,
reducing the plant’s minimum load will llow the plant to improve its dispatch order to the

grid and 10 more suceessfully participate in the competitive electricity market

NEED TO IMPROVE LOW-LOAD OPERATION

In recent years, many large, conventional thermal power plants have begun operating over a
wider range of loads duc to the increasing capacity of non-load-following generation, such
as renewables, connceted to the grid. As a result, bascload coal-fircd power plants have now
bocome cycling plants and are likely to be shut down during low-load demands. An
alternative is to keep these units online during low-demand periods by runaing them ac
‘minimum loads for extended periods.

Large thermal power plants can gain a compeitive advantage by improving operational
Hexibility, and low-load operation can empower a plan to successfully participate in a
comperitive market. While low-load operation may ot be ideal in terms of eficiency,
performance, or relability it may be preferable to frequent shurdowns and scartups.

Current pracsices for reducing low-load operating limits generally center on changes to
plant configuration, cquipment, and operational practices, such as increasing gas exic
temperatute w enable selective catalytic reduction (SCR) systems and replacement of fame
scanners to reduce false tipping.

PROCESS CONTROL STRATEGIES AND AUTOMATION

Beyond these current practices, process control and automation strategics can potenially
play an important role in reliably achieving low-load targets. Process controls can improve
low-load process seability in normal modes of operation, allowing operating points to be
optimized within process and plant constraints and closer to limiting thresholds
Implementation of process control schemes that improve efficiency can allow sustained
lowload op . Automation such d sequence operations for
pulverizers and feed pumps, provide opportunities to improve plant operations by making it
posible ta smoothly and repeatedly decrease load  the minimum and increase load again

as required

Control and automati

ems can also help sustain low-load operation though alarm
systems, human-machine interfaces, and diagnostic systems tht improve the effectiveness of
the operator interface by focusing on process and plant constraints and the risks to availabil-
ity associated with low load.
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/- Operational Flexibility
of a Fossil Generation Unit

ENDESA GENERACION SA

Conventional fossil sseam generating units need to
imprave their operational Raxibilay to accou 't cho
in the power supply systam. Lowefing a unif's minimum
load is one key aspact of improving cperational Fexibility
of generating units. Systematic avaluasion of potentiol
changes ond detailed knowledge of sysems, equipment,
ponents affecied by low lood operation are

o assfully lower a wnit’s menimum lood.
Endesa apglied EPRI methadologies focused on rigorous
technical avaluationm and aparational testing 10 lower the

load ot o fossil el ganeraing uns

Benefits
* Incroased plant Rexibility.
Increased capacity availability.
cyed

g
portunity for renowables integrasion.

EPRI methodology, knowledge and exparience, and
Enel/Endesa irdoemation and knowledge werw used
to propote o set of oporation modificoions ot Endesa’s As
Panses coal plant 1o identify existing barriers and risks for
lower power opercicn, EPRI axperts visited the site o
understond and review such barriers with Endeso vaff
Based oa the study, modifications 1o plant oparctions wors
pecformad without requining substanbial invesiment,
assuring o safe ond relicble oparafion ot the new
minimum load. Endesa implemented the changes and the
EPRI saom retur the tasting of low urndown under
the new operation procedures which are currenfly in usa
in all 4 units. Follo I complation, Endesa is now
bl 1o cperate the As Pontes Units in o wider rangs of
power, allowing them to be competitive in o market
charocterized by the high penetrosion of renswoble
generation which requires increased flexibdity fo mainkain
tha units in operation

Potential efficiencies from process
controls and automation enhancements

support fexible operations
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Exploring Plant Conirol Strategies to Support Grid
Frequency Response

Objective

= Explore gapsin the research related to frequency response
in the area of generator and governor controls

Research Value

= Understand requirements and gaps of generator and
governor control strategies to support frequency response

= Better frequency response strategies can help support
power system stability

Key Activities/Deliverables

= Reporton currentstate and gaps

= Developing plant simulations showing techniques and
improvements
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Digital Demonstration Facility

Objective Current Status

= Establish a Demonstration Facility that = 6 Utilities, International participation

Provides the needed infrastructure to reduce 12 total projects

implementation time for demonstration of 7 EPRI Programs currently in
emerging technologies collaboration

Creates a data pipeline between utility and 3 Universities
EPRI for model development 1 National Lab

Integrates plant digitization technologies to 7 Tech n0|ogy Providers
demonstrate step-change benefits 1 OEM

Assesses challenges and benefits of
technologies

~S12.25M in Research

Extensive use of EPRI’s Data Analytics

Accelerates evaluation and adoption of Stack for data sharing/controls simulator
beneficial technologies
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Intelligent and Autonomous Plants Grand Challenge
Working Group
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= Monthly Meetings = Free to Participate
- Roll Call/Announcements = Have others that may be
~ Project deep dives interested? Let us know!

Contacts — Steven Seachman — sseachman@epri.com

Kelly Rose — Kelly.Rose@netl.doe.gov
1 Electric Power Research Institute, Inc. All rights reserved. EPEI

= Multidisciplinary
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